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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
high-speed routing control system whereby 
optimum route selection is executed even 
when a destination node is adjacent, a change- 
over processing to a bypass circuit is executed 
at high speed, a traffic quantity by topology 
information is suppressed and follow-up is 
executed to the large scale conversion of a 
network. 

SOLUTION: A route candidate selection 
processing part 1 1 selects plural route 
candidates till a destination node based on 
physical connecting information of a link which 
connects respective nodes and an optimizing 
processing part 12 specifies the route candidate which does not include the link where 
a congestion occurs within the plural route candidates selected by the route 
candidate selection processing part 11 as an optimum route. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the routing control method which chooses the packet transfer path in the 
case of transmitting the packet which consists of connectionless data, such as LAN, 
through the ATM network of a connection mode to a predetermined destination node 
The path candidate election processing section which makes the multiple selection of 
the path candidate to a destination node based on the physical initial entry of the link 
which connects between each node, The high-speed routing control method 
characterized by having the optimization processing section which specifies the path 
candidate who does not include the link which congestion has generated among two or 
more path candidates elected by the path candidate election processing section as an 
optimal path based on the congestion condition of each link belonging to 
predetermined neighboring area. 

[Claim 2] In a high-speed routing control method according to claim 1 the path 
candidate election processing section While total of the link cost value of the link 
which constitutes each path among the paths to a destination node elects the 
smallest minimum cost path based on the link cost value which shows the election 
priority of each link set up beforehand The inside of the path to the destination node 
which goes via each adjacent node which adjoins a self-node, The high-speed routing 
control method characterized by total of the link cost value of the path electing a path 
smaller than the total of the link cost value of said minimum cost path, and twice as 
many sum as the link cost value from a self-node to said adjacent node. 
[Claim 3] In a high-speed routing control method according to claim 1 the optimization 
processing section While discarding the congestion information on the link which the 
node separated from the self-node more than the number of predetermined links 
among the congestion information which receives a predetermined monitor eel from 
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an adjacent node, and is stored in the monitor eel holds The high-speed routing 
control method which acquires the congestion information on each link which each 
remaining nodes hold, uses for specification of an optimal path, and is characterized 
by generating a new monitor eel from the acquired congestion information and the 
congestion information on each link which a self-node holds, and making it transmit to 
an adjacent node. 

[Claim 4] It is the high-speed routing control method characterized by the 
optimization processing section transmitting a monitor eel for every predetermined 
period in a high-speed routing control method according to claim 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a high-speed routing control method, especially this 
invention is an ATM network, by VPI and VCI of an ATM layer, identifies an IP packet 
only for the information on an ATM layer, and relates to the high-speed routing 
control method of the ATM connectionless communication device which performs 
transfer processing without packet assembly processing delay. 
[0002] 

[Description of the Prior Art] In recent years, the demand which holds the local 
connectionless property by the side of [ LAN ] a user (Local Area Network) with a 
global ATM network, and employs it by the high speed and the low price is increasing. 
In the original ATM network, if a connection setup is performed in advance of the main 
signal data transfer, each switch performs detailed cost evaluation, CAC 
(Connenction Admission Control) count, etc. for every connection setup and the 
optimal path is chosen from two or more candidates by signaling etc. simultaneously, 
the resource reservation for filling the QOS (Qualityof Service) demand from a user is 
performed. 

[0003] In the routing protocol represented with PNNI (Private Network-to-Network 
Interface) in an ATM network, and OSPF (Open Shortest Path First) in IP 
communication link, in order to choose the optimal path, the "Dijkstra" algorithm is 
used, in order for a "Dijkstra" algorithm to calculate the minimum pass of the same 
cost based on the link information from all nodes, create the tree (root map: the 
minimum tree) to each destination which make itself the root (root: root) and to 
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perform a "Dijkstra" algorithm, each node manage (the link condition, i.e., the topology, 
which connect soon as path evaluation), and it be necessary to turn and notify the 
information to all nodes, 

[0004] So, PNNI and OSPF have prescribed the technique called "Flooding" as an 
approach of notifying a link information. It is used in order that this approach may 
spread a packet including topology information immediately in fixed area, and 
actuation of supplying surrounding everybody widely if the received information is 
newer than the information which he has, and discarding if old has been to the base. 
Drawing 2 is the conceptual diagram having shown the distribution approach of the 
topology information by "Flooding" in PNNI. A. When 1-X.1 link condition changes, it is 
the propagation method characterized by for the node A.1 which detected the change 
serving as a source of dispatch, and advertising like a "flood" in the specific logical 
area PG (A). 

[0005] On the other hand, there is no QOS demand from a user in the communication 
mode of the usual connectionless network represented by IP packet communication, 
andHike secondary optimization processing that a network side estimates a path by 
signaling processing is not performed. Conventionally, this kind of connectionless 
communication mode sets up the alternate route in addition to the direct path for the 
purpose of disconnection and the momentary thing it can be [ a thing ] satisfied with 
the maximum of a communication link demand, without on the other hand discarding a 
packet also to the concentration to a way, and the technique whose change 
processing to an alternate route is attained dynamically is used. 
[0006] When an ATM network performs a connectionless communication link, two or 
more candidates who become two or more alternate routes as a method possessing 
the optional feature to detour pass are prepared, a surplus band value is supervised 
for every candidate path, and the method of performing control changed to the larger 
path of a surplus band is proposed (for example, JP,3-242063,A etc.). Drawing 3 is the 
block diagram showing an example of the conventional connectionless processor in an 
ATM network, and consists of a receive section 31, the partner address recognition 
section 32, the storage table section 33, the transmission-control section 34, and the 
transmitting section 35. 

[0007] Drawing 4 is the flow chart which showed the flow of the conventional 
transmission-control section of operation. As shown in this drawing, if a 
connectionless packet is received, the conventional approach will extract a 
destination address from the additional information of a packet, and will choose PVC 
(Permanent Virtual Connection) corresponding to a destination address. As an 
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alternate-route setting means, the amount of PVC used of a direct path and two or 
more alternate routes is managed in the table storage section 33 of drawing 3 , and it 
is the transmission-control section 34 and is going to satisfy a communication link 
demand of a user by choosing PVC which has an opening most as an alternate route. 
[0008] 

[Probiem(s) to be Solved by the Invention] However, there were the following troubles 
by such conventional routing control method. The 1st trouble is not accelerable 
[ routing processing ]. That is, since the traffic volume which routing information 
interchange takes when decision of the path by path evaluation of the link condition 
mold represented by the "Dijkstra" algorithm uses "Flooding" of a broadcasting mold 
as a propagation method increases, frequent information interchange is not performed. 
Therefore, a limitation is in real time nature and the optimality at the time of routing 
becomes coarse. 

[0009] As the scrutinization means, by PNNI signaling in an ATM network, path 
evaluation with which are satisfied of QOS which it is detailed in 2nd order, and a user 
notifies by CAC processing, crank back processing, etc. for every connection setup is 
performed, and a routing path is decided. However, delay occurs by the overhead of 
this signaling processing. By the conventional alternate-route selection approach, in 
order to raise the precision of the permission band value of each path, a traffic 
fluctuation property is predicted, complicated count is needed in quest of a cost 
function faithful to real link topology fluctuation etc., and the judgment processing for 
changing to an alternate route cannot be accelerated. The factor which poses a 
problem has any approach in the high speed for drawing the alternate route used as an 
optimum solution and the processing means which gave priority to low delay not being 
established in convention time amount. 

[0010] The 2nd trouble is that traffic volume increases in topology information 
propagation, the permission band of each path made into the decision criterion of the 
conventional cost evaluation — the buffer pulse duty factor of each connectionless 
processor — if it forces, depending on a traffic property, it changes every moment. 
Therefore, length face **** and routing table are updated by the fluctuation property 
of the permission band of each path, and the path control in a network lapses into a 
upset condition. Moreover, the traffic volume for advertising topology fluctuation to 
each connectionless communication device (ADOBATAIZU) increases. The factor 
which poses a problem is to use [ reflecting the surplus band value in cost information, 
and ] "Flooding" as a propagation method. 

[001 1] The 3rd trouble is being hard to follow in footsteps of network 
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large~scale~ization. If the direct factor which poses a problem originates in a 
propagation method being the "Flooding" mold like the above-mentioned and the 
number of connectionless communication devices is set to N, topology information 
propagation traffic volume will increase it to the order of O (N2). The three following 
points are considered as a means to control traffic volume. The 1st means is the 

j approach of arranging the timer which controls traffic volume with each 

connectionless communication device. If the life (Lifetime) of the header unit of the 

j packet which performs topology information interchange is used for the 2nd means 

and it becomes convention time amount, it will be the approach of annihilating a 
packet. 

[0012] The 3rd means carries out division hierarchization of the logic area which 
carries out "Flooding", the advertising range is limited, and it is the approach of 
transmitting the summarized information, between between area and low order area, 
and high order area. The "Flooding" approach in the network hierarchized by drawing 
2 is shown. Although the link, A.1-X.1 link and A.2-X.2 link, of two exists between 
PG(A)-PGes (X) of a lower layer, the upper layer shows carrying out "Flooding" of the 
topology information (Topology Aggregation) which collected the link of two to the link 
of one between A-X. 

[0013] Due to such a control means, although too much traffic increase phenomenon 
can be eased to some extent, when the number of division area is set to m, topology 
. information propagation traffic volume is still in an increase inclination to the order of 

O (N2/m), and cannot follow in footsteps of network large-scale-ization easily. 
Moreover, since an error arose at the time of topology information concentration 
when the number of division area (m) is increased and the advertising range of 

i 

topology information is reduced, there was a trouble of losing the accuracy of routing 
as a result. Even when it approaches, while this invention's being for solving such a 
technical problem, and being able to carry out optimal routing and being able to 
accelerate the change processing to a detour, the amount of traffic using topology 
information can be controlled, and it aims at offering the high-speed routing control 

I method which can follow network large-scale-ization. 

! [0014] 

[Means for Solving the Problem] In order to attain such a purpose, the high-speed 
routing control method by this invention The path candidate election processing 
section which makes the multiple selection of the path candidate to a destination 
node based on the physical initial entry of the link which connects between each node, 

■\ Based on the congestion condition of each link belonging to predetermined 
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neighboring area, it has the optimization processing section which specifies the path 
candidate who does not include the link which congestion has generated among two or 
more path candidates elected by the path candidate election processing section as an 
optimal path. Therefore, based on the physical initial entry of the link which connects 
between each node, the multiple selection of the path candidate to a destination node 
is made, and the path candidate who does not include the link which congestion has 
generated is specified as an optimal path based on the congestion condition of each 
link which belongs to predetermined neighboring area among these path candidates. 
Moreover, the path candidate election processing section is based on the link cost 
value which shows the election priority of each link set up beforehand. While total of 
the link cost value of the link which constitutes each path among the paths to a 
destination node elects the smallest minimum cost path The inside of the path to the 
destination node which goes via each adjacent node which adjoins a self-node, Total 
of the link cost value of the path elects a path smaller than the total of the link cost 
value of the minimum cost path, and twice as many sum as the link cost value from a 
self-node to an adjacent node. Therefore, while the minimum cost path in which total 
of a link cost value is the smallest is elected among the paths to a destination node 
based on the link cost value of each link set up beforehand, the path among each path 
in which total of a link cost value is smaller than the total of the link cost value of the 
minimum cost path and twice as many sum as the link cost value from a self-node to 
an adjacent node is elected. 

[0015] Moreover, while discarding the congestion information on the link which the 
node separated from the self-node more than the number of predetermined links 
among the congestion information which the optimization processing section receives 
a predetermined monitor eel from an adjacent node, and is stored in the monitor eel 
holds The congestion information on each link which each remaining nodes hold is 
acquired, and it uses for specification of an optimal path, and a new monitor eel is 
generated from the acquired congestion information and the congestion information 
on each link which a self-node holds, and it is made to transmit to an adjacent node. 
Therefore, while the congestion information on the link which the node separated from 
the self-node more than the number of predetermined links among the congestion 
information stored in the received monitor eel holds is discarded The congestion 
information on each link which each remaining nodes hold is acquired, and it is used 
for specification of an optimal path, and a new monitor eel is generated from the 
acquired congestion information and the congestion information on each link which a 
self-node holds, and it is transmitted to an adjacent node. Moreover, the optimization 
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processing section transmits a monitor eel for every predetermined period. Therefore, 

a monitor eel is transmitted for every predetermined period. 

[0016] 

[Embodiment of the Invention] Next, this invention is explained with reference to a 
drawing. Drawing 1 is the block diagram showing the high-speed routing control 
method of the connectionless communication device which is the gestalt of 1 
operation of this invention, and it is characterized by being constituted by two steps 
of routing control methods which consist of the basic routing processing (Basic 
Routing) section 11 and the optimization processing (Optimize) section 12, The path 
candidate election processing section 1 1 has routing table 1 1a to which the physical 
initial entry of each node is set beforehand, and has the function to elect two or more 
global routing path candidates, based on the path evaluation algorithm of the link state 
mold used by the routing protocol represented with PNNI (Private 
Network-to-Network Interface) used with an ATM network, and OSPF (Open 
Shortest Path First) in IP communication link. 

[0017] In two or more routing path candidates elected in the path candidate election 
processing section 1 1, the optimization processing section 12 performs still more 
detailed path evaluation, has the function to elect an optimal path as real time in the 
specific near area, and as shown in drawing 1 , it consists of the table section 13, the 
congestion house keeping section 14, the neighboring area congestion information 
gathering section 15, and the congestion information editorial department 16. In the 
congestion house keeping section 14, own queue length or the own queue rate of 
increase of a buffer etc. is supervised, and it detects whether it is in a congestion 
condition per output port. 

[0018] The neighboring area information gathering section 15 consists of the aging 
judging sections 52 which consider, the distance (Hop number), i.e., number of course 
links, of the sending-out section 54 which sends out a congestion status monitor eel, 
the receive section 53 which receives a congestion status monitor eel, and the 
received congestion status monitor eel, and perform an aging (Aging: life) judging, as 
shown in drawing 5 . Moreover, the neighboring area information gathering section 1 5 
possesses the timer 51, and has the function which generates a congestion status 
monitor eel periodically and sends it out by self-timing to the adjoining connectionless 
communication device. 

[0019] Therefore, when the monitor eel which stored the congestion situation from 
the adjoining connectionless communication device is received in a receive section 53 
and change is in the congestion situation, the neighboring area information gathering 
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section 15 searches the path candidate who removed the link with an adjoining 
connectionless communication device from the tree table of the table 13 mentioned 
later, and elects a semi~ optimal path. Furthermore, with reference to a tree table, it 
reflects that the path candidate was changed in a H/W table. 

[0020] The field which shows the Hop number of the connectionless communication 
devices via which it will have gone by the time it arrives is established in the monitor 
eel which each connectionless communication device collects with the information 
which shows the congestion situation of a buffer per output port of a neighboring 
connectionless communication device, and when the Hop number of the 
connectionless communication devices via which it goes becomes the count of a 
convention, it is used for the aging judging which controls an advertisement out of 
neighboring area by discarding applicable information. In the aging judging section 52, 
the need of he gaining and distributing to other adjacent nodes as compared with a 
Hop number of limiting value (a) to manage is judged, and either maintenance or 
abandonment is chosen and processed. 

[0021] In the congestion information editorial department 16, it has the function to 
edit the monitor eel to distribute, with reference to the tree table of the own table 13. 
Drawing 6 is a monitor eel format, as shown in this drawing, describes an own 
congestion situation at the head, and generates a monitor eel in the format which 
inserted the information after the aging judging processing in the neighboring area 
information gathering section continuously after that. The point that congestion 
information is described according to the distance (Hop number) from a 
connectionless communication device is the description. 

[0022] Next, actuation of this invention is explained with reference to drawing 7 . 
Drawing 7 is the conceptual diagram of operation showing the high-speed routing 
control method which applied this invention, in (a), the physical topology of a 
connectionless communication device and (b) show actuation of the path candidate 
election processing section 1 1, and (c) shows actuation of the optimization processing 
section 12. Below, actuation of this invention is explained by making routing control 
actuation in the case of communicating in [ A ] -J games into an example. In addition, 
the link cost value which the inverse number of each link rate, delay characteristics, 
or a waste ratio is evaluated, and shows the election priority of each link at the time of 
network configuration shall be beforehand assigned to each link. The figure in 0 of 
drawing 7 (b) shows the link cost value of each link. 
[0023] First, the path candidate election processing section 1 1 of each 
connectionless communication device acquires the link cost value of each link with 
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reference to routing table 11a, and the "Dijkstra" algorithm is used for it based on 
these links cost value, and it creates the root map (the minimum tree) to the J 
destinations which made themselves the root (root: root). [ A ] Furthermore, two or 
more paths which serve as a candidate for an alternate route are computed. With two 
or more paths here, total and the equivalent of the link cost value of the minimum cost 
path, or the conditions used as "Loop free" mentioned later are considered and 
elected. Two or more paths between the A- J offices elected by this processing are 
shown to drawing 7 (b) by the continuous line. 

[0024] In the optimization processing section 12, in two or more candidate paths 
shown from the path candidate election processing section 1 1 , optimization which 
considered the congestion situation in its near area is performed, and a routing path is 
specified. The optimal path elected by this processing is shown to drawing 7 (c) by the 
continuous line. Here, with reference to drawing 9 , two or more candidate election 
process in path candidate selection section 1 1a is explained. Drawing 9 is the 
explanatory view showing two or more path election process. 
[0025] Two or more paths which serve as a candidate must be paths which it is 
chosen in the basic routing section 11, and a duplication path (Looping), i.e., looping, 
does not generate. If total of the link cost value of each link from A games to a B 
station is set to NA and all node link costs are now set to c (fixed), total of the 
minimum link cost value will be set to NA=4xc. Moreover, A games are adjoined, a1-a6 
game exists, and the minimum link cost value between A-an (n:1-6) is c. 
[0026] It is Nan<NA+c=5c when the conditions which do not return to A games are 
taken into consideration, in order to set the link cost value between an-B to Nan 
(n:1-6), and not to carry out looping, even if it goes via an, when transmitting to B from 
A. (formula 1 ) 

It becomes. At this time, the link cost value to the B station of an game course found 
from A games is Nan+c<NA+c+c=6c (formula 2). 
It becomes. 

[0027] Therefore, the candidate set as the object of two or more paths is two kinds 
(the path to which the minimum link cost value between A~B which goes via the 
station becomes smaller than N+2xc, i.e., "loop free"), when the minimum link cost 
value to the station adjoining, the path, i.e., minimum cost path, with the same 
minimum link cost value N, is set to c. In the example of drawing 9 , the node which 
can be chosen from A games as a degree in two or more candidate selection process 
between A-B is limited to four adjacent nodes, a1, a2, a4, and a6. Since a link cost 
value is set to "6c", as for the path to which A games reach a B station via a3 or a5, 
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min also shows that it is excepted from the path candidate between A-B from (a 
formula 2). 

[0028] Moreover, drawing 8 shows the process in which the path candidate elected in 
the basic routing section 1 1 is formed into a tree table, and the process in which the 
H/W table used for actual routing specifies a semi- optimal path with reference to a 
tree table in the transmit-port selection section 18. For example, when its attention is 
paid to E games which belong in Area2 of drawing 7 (c), the tree table 81 created 
manages the optimal path which makes the destination all other nodes that made 
themselves (E) the root per output port with CI (Congestion Indication : congestion 
display) flag. 

[0029] The example of drawing 8 shows having elected the acquired path as "a 
candidate 2" and "a candidate 3", respectively, as a result of excepting a G~H link and 
a H-J link, respectively (block) and performing the "Dijkstra" operation in addition to 
the optimal pass of "a candidate 1." CI information is collected by the monitor eel, and 
specification of a semi- optimal path is reflected in the H/W table 82 after the check 
of a congestion situation is performed with reference to CI flag of the tree table 81. 
[0030] Here, when it becomes clear that the buffer of the output port of a H-J link has 
started congestion from Node E among the paths to Node J, CI flag of the applicable 
part on the tree table 81 is updated by "ALM (congestion generating condition)" from 
"Nor (congestion discharge condition)." Therefore, the path of G-I-J of "a candidate 
3" is chosen at the time of actual routing. In addition, about the creation procedure of 
the H/W table 82, the destination address which corresponds to the location of the 
leaf (leaf: leaf) of the tree table 81 shown from the basic routing section 1 1 first is 
searched (step **), and the next step destination port corresponding to this 
destination address is determined. In that case, the congestion situation of path 
information is checked in order of the candidate shown from the tree table 81 (step 
**), and an optimal path is specified (step **). 

[0031] Therefore, in the transmit-port selection section 18 of drawing 1 , the 1st 
optimal path is chosen with reference to the H/W table 82 at the time of the 
stationary which will not have risk of being full of a buffer in the connectionless 
communication device in area soon. On the other hand, if a neighboring 
connectionless communication device turns out that the local buffer overflow has 
occurred, the method way of an output of the arbitration (the 2- the n-th) which 
avoided the congestion generating path out of given two or more candidates will be 
pinpointed, and control temporarily detoured per packet will be performed. 
[0032] Thus, based on the physical initial entry of the link which connects between 
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each node, the multiple selection of the path candidate to a destination node is made 
in the path candidate election processing section 1 1 . It is based on the congestion 
condition of each link which belongs to neighboring area in the optimization processing 
section 12. Since the path candidate who does not include the link which congestion 
has generated among two or more path candidates elected by the path candidate 
election processing section 1 1 was specified as an optimal path Since a path 
candidate is elected based on static information with little fluctuation at the time of 
path candidate selection, while being able to shorten the processing time which 
election of a path candidate takes Since an optimal path is specified based on the 
existence of a congestion generating link among these path candidates, the 
processing time which specification of an optimal path takes can be shortened, and 
routing control can be processed at a high speed as a whole. 

[0033] Moreover, while total of the link cost value of the link which constitutes each 
path among the paths to a destination node elects the smallest minimum cost path 
based on the link cost value of each link set up beforehand, the path candidate 
election processing section The inside of the path to the destination node which goes 
via each adjacent node which adjoins a self-node, Since total of the link cost value of 
the path elected the path smaller than the total of the link cost value of the minimum 
cost path, and twice as many sum as the link cost value from a seh^-node to an 
adjacent node It becomes possible to sort out the path which overlaps and goes via a 
self-node by comparatively easy processing in advance, and optimal routing can be 
carried out even when a destination node approaches comparatively. 
[0034] Next, actuation of the optimization processing section 12 is explained with 
reference to drawing 10 . Drawing 10 is the conceptual diagram of operation having 
shown the description of the congestion situation propagation method in the 
optimization processing section 12 which applied this invention. Its attention is paid to 
the node G which constitutes the network of a skeleton pattern as shown in this 
drawing. Node G sends out a congestion status monitor eel by self-timing to Node I 
first. The congestion situation of adjacent nodes D, E, and J that Node G has acquired 
the own present congestion situation at the head now is added and sent out to the 
congestion status monitor eel to Node I like the above-mentioned (refer to drawing 6 ) 
from Node G. 

[0035] Furthermore, Node G sends out a congestion status monitor eel similarly to the 
nodes D, E, and J which are other adjacent nodes, and the advertising range of the 
congestion situation of Node G is closed focusing on Node G as a result in the area of 
distance a (this example number of Age limit hop = 2). By own timing, Node G and the 
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node I in adjacency add the congestion situation of the adjacent nodes F, L, and K 
which are carrying out current acquisition of the current self-congestion situation at 
the head, and transmit a monitor eel to Node G. The nodes D, E, and J which are other 
adjacent nodes operate similarly, and Node G acquires the congestion situation of the 
node which exists in the distance a area centering on self. 

[0036] According to the congestion situation propagation method in the optimization 
processing section which applied this invention, it becomes :0 (N) thing which 
congestion information propagation traffic volume increases in proportion to the 
increment in the number of connectionless communication devices, and the rate of 
the increment in traffic volume is kept constant. 

[0037] Drawing 1 1 is the timing diagram which showed the congestion status monitor 
eel sending-out timing of the node G in the skeleton pattern network of drawing 10 . It 
is shown that each node performs timing which sends out a congestion status monitor 
eel the fixed period alpha (microsecondec). A period is performed synchronizing with 
the clock in each connectionless communication device. In this case, as mentioned 
above ( drawing 5 , 6), based on the congestion status monitor eels 111-113 received 
from Nodes I, D, and J, the congestion information on each path of the tree table 81 is 
updated by the neighboring area congestion condition collection section 15 to a 
certain periodic timing. 

[0038] Then, based on these congestion information, the congestion status monitor 
eel 114 addressed to node E is generated, and it is transmitted to the following 
periodic timing. Therefore, the information in the notice eel of a congestion situation 
becomes old in proportion to the distance of the connectionless communication 
device used as the information source, and even place [ most distant ], it can acquire 
the information on the past for "(distance a) x period (alpha)/' The congestion 
information over a contiguity node serves as recently, and it turns out that it is 
suitable as information to acquire. 

[0039] Thus, a predetermined monitor eel is received from an adjacent node in the 
optimization processing section 12. While discarding the congestion information on the 
link which the node separated from the self-node more than the number of 
predetermined links among the congestion information stored in the monitor eel holds 
Acquire the congestion information on each link which each remaining nodes hold, use 
for specification of an optimal path, and since a new monitor eel is generated from the 
acquired congestion information and the congestion information on each link which a 
self-node holds and it was made to transmit to an adjacent node It becomes possible 
to limit the advertising range of a monitor eel in physical neighboring area, the rate of 
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the increment in traffic by the monitor eel for collecting congestion information 
becomes always fixed to the increment in the number of nodes, and it can respond 
also to network large-scaleHzation. 

[0040] Moreover, since the monitor eel was transmitted for every predetermined 
period, the eel delay fluctuation of a monitor eel can be controlled, and fluctuation of 
the buffer pulse duty factor of the link buffer which each node has can be reduced. 
Furthermore, even when a lot of monitor eels are accidentally transmitted from some 
nodes, from an adjoining node, it becomes what is transmitted a normal period and the 
flood of the monitor eel traffic to the whole network can be prevented. 
[0041] 

[Effect of the Invention] The path candidate selection processing section which 
performs routing with global this invention as explained above, The optimization 
processing section which specifies the optimal path in predetermined neighboring area 
is prepared. In the path candidate selection processing section, the multiple selection 
of the path candidate to a destination node is made based on the physical initial entry 
of the link which connects between each node, Since the path candidate who does not 
include the link which congestion has generated in the optimization processing section 
based on the congestion condition of each link which belongs to predetermined 
neighboring area among these path candidates was specified as an optimal path Since 
a path candidate is elected based on static information with little fluctuation at the 
time of path candidate selection, while being able to shorten the processing time 
which election of a path candidate takes Since an optimal path is specified based on 
the existence of a congestion generating link among these path candidates, the 
processing time which specification of an optimal path takes can be shortened, and 
routing control can be processed at a high speed as a whole. 

[0042] Moreover, it is based on the link cost value which shows the election priority of 
each link set up beforehand in the path candidate election processing section. While 
total of the link cost value of the link which constitutes each path among the paths to 
a destination node elects the smallest minimum cost path The inside of the path to 
the destination node which goes via each adjacent node which adjoins a self-node, 
Since total of the link cost value of the path elected the path smaller than the total of 
the link cost value of the minimum cost path, and twice as many sum as the link cost 
value from a self-node to an adjacent node It becomes possible to sort out the path 
which overlaps and goes via a self-node by comparatively easy processing in advance, 
and optimal routing can be carried out even when a destination node approaches 
comparatively. 
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[0043] Moreover, in the optimization processing section 1 2, a predetermined monitor 
eel is received from an adjacent node. While discarding the congestion information on 
the link which the node separated from the self-node more than the number of 
predetermined links among the congestion information stored in the monitor eel holds 
Acquire the congestion information on each link which each remaining nodes hold, use 
for specification of an optimal path, and since a new monitor eel is generated from the 
acquired congestion information and the congestion information on each link which a 
self-node holds and it was made to transmit to an adjacent node It becomes possible 
to limit the advertising range of a monitor eel in physical neighboring area, the rate of 
the increment in traffic by the monitor eel for collecting congestion information 
becomes always fixed to the increment in the number of nodes, and it can respond 
also to network large-scaleHzation. Moreover, since the monitor eel was transmitted 
for every predetermined period, the eel delay fluctuation of a monitor eel can be 
controlled, and fluctuation of the buffer pulse duty factor of the link buffer which each 
node has can be reduced. Furthermore, even when a lot of monitor eels are 
accidentally transmitted from some nodes, from an adjoining node, it becomes what is 
transmitted a normal period and the flood of the monitor eel traffic to the whole 
network can be prevented. 



[Translation done.] 
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